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HYPERTROPHY OF THE AORTA IN EXPERIMENTALLY INDUCED
HYPERTENSION
It is known that cardiac hypertrophy (hypertrophy of the left chamber 
in particular) occurs in hypertension in humans as well as in experimentally 
induced hypertension in animals. In experimental hypertension it is emplo­
yed as anatomical evidence for the existence of hypertension before death, 
by means of computation of the so-called heart body weight index, i. e. 
the index obtained from the ratio cardiac weight in mg: body weight in gm, 
multiplied by 1000. The more pronounced the cardiac hypertrophy, the hig­
her the numerical value of the index established.
Referring to some preliminary, experimentally obtained data, we set 
ourselves the task to prove firstly, whether hypertrophy of the aorta occurs 
in experimental hypertension and secondly, whether the latter could serve 
as anatomical sign of past hypertension in the animal (before the occurrence 
of death).
A group of female white albino rats is used in the experiment*. Their 
blood pressure is measured after the closed rheoplethysmographic method, 
proposed by Vanecek and Trcka (4) — measurements are made under slight 
ether anesthesia of the left hind limb, fitted with an above-knee cuff; the 
latter is connected to a mercury manometer. At the distal end of the 
same limb, two electrodes are placed with end-piece and the altera­
tion of the electric resistance in the limb segment, situated in bet­
ween, is registered by means of a cathode oscillograph with a magic eye 
(Fig. 1). The pressure within the cuff is increased above the systolic pres­
sure and thereupon the air within the cuff is allowed gradually to escape. At 
the moment of levelling the systolic pressure with that in the cuff, blood 
begins to flow distalwards from the cuff — synchronous with the pulsation 
of the heart, the limb volume is altered and thereupon the electric resis­
tance as well, which brings about motioning of the ray in the oscillo­
graph eye.
The animals are divided in two groups. In the first group, 70 white fe­
male rats, aged 17 days, are subjected to leftside nephrectomy under ether 
narcosis and kept with the mothers for feeding. At the age of 35 days, they 
are separated from the mothers and furthermore divided in four subgroups:
* We wish to express our gratitude to J. Brod, director of Cardiovascular Research
Institute in Prague, Czechoslovakia, for the working facilities provided and methodo-
logic guidance offered us.
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subgroup A — 30 rats, subjected to intramuscular application of crystalline 
suspension DOKA, solved in 0,1% suspense medium — tween (“Spofa”  pro­
duction) at a daily dose amounting to 1 , 1  mg per 1 0 0  gr body weight, ap­
plied twice weekly (2, 3). Along with that, the animals drink 1% NaCl 
solution ad libitum; subgroup B — 10 rats, drinking merely 1% NaCl 
solution — ad libitum — control group; subgroup C — 20 rats, receiving
Fig. l
DOKA similarly to subgroup A, bul drinking pure water - control group; 
and subgroup D — comprising 10 rats to which merely tween is applied 
intramuscularly in quantities corresponding to those in subgroup A, this 
control group also drinks water. Following a 42-day-long application, the 
DOKA and tween injections to subgroups A, C, D are discontinued, 
whereas subgroups A and B proceed with drinking 1% NaCl.
The so-called Larsen conventional laboratory diet is applied to all the 
animals. Their blood pressure is measured every two weeks.
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After 70-day application of DOKA and salt, 7 rats of each subgroup were 
sacrificed through decapitation for investigation purposes; their body wei­
ght was accordingly measured just prior to killing.
A second group of 31 white female rats, weighing from 200 to 300 gr 
were subdivided in three more subgroups: subgroup E — 1 2  rats with ste- 
nosing one renal artery by means of a special silver clip ( 1 )** and intact 
second kidney. All the animals of this group developed renovascular hy­
pertension; subgroup F — 1 2  rats, similarly with stenosis of one of the renal 
arteries and intact second kidney, but free of hypertension — control 
group; and the third subgroup G — 7 normal rats, not subjected to opera­
tion — control group.
Blood pressure was measured weekly in all rats of the second group. Sa- 
crification of the animals for investigation purposes was made through 
decapitation, 22 to 83 days postoperatively with beforehand measurement 
of their body weight.
The aorta of all rats in groups I and II was separated from the heart 
up to the bifurcation, mechanical cleansing was carried out by washing with 
physiological serum, w'ith preliminary longitudinal sectioning, drying bet­
ween filter paper and weighing half an hour later.
The heart was dissected and washed with physiological serum for the 
removal of all blood clots and thereafter, dried and weighed in the same 
manner as the aorta.
Results
On the day of completion experimentation in the first group, 13 rats 
from subgroup A were still alive, 8  — from subgroup B, 18-from subgroup 
C and 9 — from subgroup D. Two weeks after DOKA and salt application, 
the blood pressure in subgroup A was rised above the normal value wdth 
statistically reliable difference (p< 0 ,0 0 1 ) in comparison to the remai­
ning three control subgroups — В, C and D — persisting till the end 
of the experiment (table 1). The weight of the aorta in the rats of sub­
group A, with hypertonia, w'as greater than that of the control groups; for 
the sake of comparative assessment, we developed, analogically to the in­
dex “cardiac weight: body weight” , a new index — “aortic weight: body 
weight x 1 0  0 0 0 ” (table 1 ) which revealed higher, statistically reliable va­
lues as compared to control subgroups В, C and D.
Similar results were likewise obtained in group two — with renovascular 
hypertension (table 2). Subgroup E with hypertension shows statistical 
reliable higher value of the index aortic weight: body weight as compared 
to control subgroups F and G.
As illustrated in tables 1 and 2, the index aortic weight: body weight is 
more reliable (accurate) than the index cardiac weight: body weight.
The hypertrophy of the aorta, established during experimentally induced 
hypertension, might be taken into consideration when explanation is ende­
avoured of some of the changes occurring within the aorta during experi-
** We express our gratitude to M. Flower, Medical Unit, London Hospital for the
aid so kindly offered us in mastering the methods and techniques of experimental
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Tabl e  2
Second group: Renovascular hypertension
Subgroup E: stenosi
sion
4- hyperten- Subgroup F: stenosis 
hypertonia


































































































31 170 2,86 2,94 43 115 2,65 2,47 55 85 2,80 2,62
32 170 3,36 5,19 44 110 2,89 3,31 56 80 2,76 2,38
33 190 4,16 6,00 45 110 2,89 3,63 57 95 2,65 2,66
34 140 4,93 6,74 46 105 2,70 3,87 58 105 2,95 3,68
35 145 2,37 3,35 47 115 2,47 2,32 59 110 2,57 2,37
36 140 2,88 3,63 48 83 2,21 2,46 60 100 2,81 2,91
37 140 3,37 5,30 49 100 2,74 3,25 61 105 2,83 3,39
38 140 4,70 4,16 50 100 2,90 3,33
39 180 2,56 3,03 51 85 2,68 2,94
40 150 3,96 4,32 52 110 2,70 3,10
41 140 3,10 3,86 53 90 2,75 3,04
42 140 3,07 3,63 54 110 2,83 2,63
Mean 153,7 3,45 4,35 102,5 2,70 3,03 97,1 2,77 2,86±18,5 ±1,04 ±1,21 ±11,7 ±0,27 ±0,49 ±11,1 ±0,12 ±0,50
№ of 
colonies 1 2 3 4 5 6 7 8 9
Statistical reliability l ~ 4 : p  <  0.001 2~5  : p <  0,05 3 ~ 6  : p < 0,01
l~ 7  : p <  0,001 2~ 8  : p <  0,10 3 ~ 9  : p <  0,0g
mentally induced hypertension for example, in the reported by Zemplenyi, 
Nenov and assoc, increased activity of certain ferments (alkaline and acid 
phosphatase) and reduced activity of others (ATR-ase, esterase etc.) (5).
Inferences
1) Hypertrophy of the aorta has been established in experimentally indu­
ced hypertension in rats: type DOKA +  salt and type Goldblatt. The latter 
fact might be given due consideration in dealing with some problems, rela­
ted to the etiopathogenesis of the lesion of the aorta in hypertension.
2) An index is derived — ’’aorticweight gm: body weight gm x 10000” — 
which could by all means serve as anatomical sign of existing during life 
hypertension in the rats.
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ГИПЕРТРОФИЯ АОРТЬ! ПРИ ЗКСПЕРИМЕНТАЛЬНОЙ ГИПЕРТОНИИ
Дим. Ненов
Р Е З Ю М Е
Описьшается гипертрофия аортн у белих женских крнс с зкспери- 
ментальной гипертонией: тип ДОКА +  соль-группа из 70 крнс и тип 
реноваскуллярная (Гольдблатовая) — группа из 31 крнсн.
Обращается внимание на значение зтого факта при объяснении не- 
которнх моментов в зтиопатогенезе поражения аорти при гипертонии.
В 6 С  3 0 0 Т Ь 1  гОписьшается новьш индекс:------------- . 10 000, как анатомическийвее тела г
признак существовавшей при жизни гипертонии у крнс.
